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????? (event)????? (tstart)????? (tend)???????????????
???????????????????????????????2.1??????
???
h(event1; tstart1 ; tend1 )(event2; tstart2 ; tend2 )    (eventn; tstartn ; tendn )i (2.1)
????(eventi; tstarti ; tendi )? i???????????????????? i???




???????2.1? ID1?????????????? (C; 1; 5)??C????????
1? 5?????C?????????????????C?????? (5 1 =)4?
??????? 6?????????A???? (6  5 =)1?????????
? 2.1: ????????
ID ?????
1 h(C; 1; 5)(A; 6; 7)(D; 7; 20)(B; 15; 25)(E; 25; 32)(B; 35; 40)i
2 h(A; 2; 6)(F; 4; 7)(B; 8; 9)(A; 9; 17)(C; 22; 26)(B; 26; 30)i
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6 ? 2? ????
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? 2.2????????? 0???????? 27?Ik? 2?Il? 3?????????
???????????????????? 0? 0  27???? I???? 1? 0  13
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???
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??? ?? 2?????
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???
 ???? 2? ?????? 1??????? ????PrexSpan(; l;DB j)?
?????????? Prex?l? ????DB j? ??????????
3.1. PrexSpan 17
???
 ???? 3? PrexSpan(; l;DB j)?????????
1. DB j??????????????????????????????
2. ??????? ????????????????????0??
?????? (l + 1)???????????????
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4 Q A C F E
? 3.1??? 4???????????????PrexSpan???????????
??????????????????? 75%??????
????? 1??????? hAi?hBi?hEi?hF i???????Prex??????
??hAi? Prex??????hAi?????????????? DB jhAi ?? 3.1?
????? DB jhAi ?????????????? B ? E ??????Prex???
hAi??????? 2??????? hABi?hAEi?????????? hABi?hAEi
??? Prex???????????DB jhABi?DB jhAEi??????? 3.1????

































20 ? 3? ????
Algorithm 1 DI-PrexSPM(; l;MDB j; Ihierarchy;minsup[plevel])
??
Input: DBorMDB j:???????????????? ????????????
 :????????????????????? Ihierarchy :??????
l :??? minsup[plevel] :??????????????????
Output: ???????????????????????
Subroutine: GeneratePrexMDB(0; l0;MDB j)
Parameters: Ll :?? l?????????????????????????
Sup :???? Ditem :???????? Iitem :????????
1: if l = 0 then
2: L1 = f j sup  minsup[??????]g
3: for  in L1 do
4: MDB j=GeneratePrexMDB(; 1; DB)
5: DI-PrexSPM(; 1;MDB j; Ihierarchy;minsup[plevel])?????





11: if l > 0 then
12: ??? hashmapE
13: for list M in MDB j do
14: ??? listP
15: for ??????? in M do
16: tend???
17: for Ditem in ??????? do
18: interval = tstart   tend
19: Ihierarchy?????fIitemsg???
20: for Iitem in fIitemsg do
21: if !P .contains((IitemDitem)) then






28: for (IitemDitem) in E do
29: if !????&&Sup(IitemDitem)  minsup[???] then
30: 0 = + (IitemDitem) , l0 = l + 1
31: Ll0  0
32: end if
33: end for
34: for 0 in Ll0 do
35: MDB j0=GeneratePrexMDB(0; l0;MDB j)
36: DI-PrexSPM(0; l0;MDB j0 ; Ihierarchy;minsup[plevel])?????






Algorithm 2 GeneratePrexMDB(0; l0;MDB j)
Input: DBorMDB j:???????????????? ????????????
0 :?????????????????????
l0 :0???
Return: MDB j0 :0????????????
Parameters: subS(i) : ?????? i ????????????????????????
???
1: if l0 = 1 then
2: for ????? in DB do
3: ??? listM
4: if ?????.cantains(0) then
5: 0??? i???
6: M  (tendi ; subS(i))
7: end if
8: for (tend; subS()) in M do
9: if subS().cantains(0) then
10: 0??? j???
11: M  (tendj ; subS(j))
12: end if
13: end for
14: MDB j0 M
15: end for
16: end if
17: if l0 > 1 then
18: for listM in MDB j do
19: ??? listM 0
20: for (tend; subS()) in M do
21: if subS().cantains(0? l0???????????) then
22: 0??? i???
23: if tstarti   tend 2 0? (l0   1)? l0?????????????????????
&&!M 0.contains((tendi ; subS(i))) then




28: for (tend; subS()) in M 0 do
29: if subS().cantains(0? l0???????????) then
30: 0??? j???
31: if tstartj   tend 2 0? (l0   1)? l0?????????????????????
&&!M 0.contains((tendj ; subS(j))) then




36: MDB j0 M 0
37: end for
38: end if





































































































































































































































































































































































































































 DI-PrexSPM? 1-2??: ????????????????????????
???????????????? 1???????????
?????????? 0.2%??????? 1????? hbi?hb0i?hb1i?hai?ha1i?
ha10i : : :????????









1 2 h([f; f0]; 6; 7)([a; a1; a10]; 17; 22)([c; c1]; 25; 35)i
2 19 h([c; c1]; 20; 31)([a; a1; a10]; 55; 60)i
3
4
5 9 h([q; q0]; 10; 12)([f; f1; f10]; 15; 22)([h]24; 26)([a; a1; a10]; 28; 33)([c]; 33; 35)i
6
7 1 h([a; a1; a10]; 16; 21)([c; c1]; 25; 37)i
8
9
10 1 h([b; b0]; 11; 12)([f; f1; f10]; 17; 24)([a; a1]; 30; 38)([c; c1]; 38; 49)i
12 h([f; f1; f10]; 17; 24)([a; a1]; 30; 38)([c; c1]; 38; 49)i







????MDB jhb0i ?????ID10 ???? 2 ?????????(Ia)?(I1a1)?











 DI-PrexSPM?34-36???????? (l+1)?????????? (l+2)????
????????????????????????????????????
????????? (l + 2)????????????
????hb0I10a1i? Prex???????????? hb0I10a1i????????





???????4????? hb0I10a1I00ci?????? (410 =)0.4%??????
? 4??????????? 40%?????????????????????









5 33 h([c]; 33; 35)i
6
7 21 h([c; c1]; 25; 37)i
8
9





? (l+ 1)??????????????? l??????????????????
???????? (l + 1)???????????????????????? l??
???? 1??????? (l+1)???????????????????????
??????????????????????????????????????
?? (l + 1)????????????????????????????????






26 ? 3? ????
????? 3.2???????????????? F?????????????
















































































Subroutine: GeneratePrexMDB(0; l0; P refixMDB j)
GenerateSuxMDB(0; l0; SuffixMDB j)
PrexDISPM(; l; baselevel; PrefixMDB j)
SuxDISPM(; l; baselevel; SuffixMDB j)












1: Li =SuxDISPM(null; 0;minsup[??????]; DB)
2: for  in L2 do
3: PrefixMDB j=GeneratePrexMDB(; 2; DB)
4: Lii =PrexDISPM(; 2; baselevel; PrefixMDB j)
5: end for
6: for  in Li do
7: PrefixMDB j=GeneratePrexMDB(; l;DB)
8: Liii =PrexDISPM(; l; baselevel; PrefixMDB j)
9: end for
10: L = Li + Lii + Liii
11: L???
30 ? 3? ????
Algorithm 4 SuxDISPM(; l; baselevel; SuffixMDB j)
Subroutine: GenerateSuxMDB(0; l0; SuffixMDB j)
Method:
1: if l = 0 then
2: L1 = f j sup  minsup[??????]g
3: for  in L1 do
4: SuffixMDB j=GenerateSuxMDB(; 1; DB)
5: SuxDISPM(; 1; null; SuffixMDB j) ?????
6: end for
7: end if
8: if l = 1 then
9: ??? hashmapE
10: for list M in SuffixMDB j do
11: ??? listP
12: for ??????? in M do
13: tstart???
14: for Ditem in ??????? do
15: interval = tstart   tend; Ihierarchy ???? fIitemsg ???
16: for Iitem in fIitemsg do
17: if !P .contains((DitemIitem)) then






24: for (DitemIitem) in E do
25: 0 = (DitemIitem) + 
26: if !????&&Sup0  minsup[0????] then
27: baselevel = 0????; l0 = 2; L2  0
28: end if
29: if ???? then
30: H2  0
31: end if
32: end for
33: for 0 in L2 do
34: SuffixMDB j0=GenerateSuxMDB(0; 2; SuffixMDB j)
35: SuxDISPM(0; 2; baselevel; SuffixMDB j0 ) ?????
36: end for
37: end if
38: if l > 0 then
39: ??? hashmapE
40: for list M in SuffixMDB j do
41: ??? listP
42: for ??????? in M do
43: tstart???
44: for Ditem in ??????? do
45: interval = tstart   tend; Ihierarchy ???? fIitemsg ???
46: for Iitem in fIitemsg do
47:  = (DitemIitem) + ????? Ditem
48: if  ????? baselevel ????&&! 2 H2 &&!P .contains((DitemIitem)) then






55: for (DitemIitem) in E do
56: 0 = (DitemIitem) + 
57: if !????&&Sup0  minsup[baselevel] then
58: l0 = l+ 1; Ll0  0
59: end if
60: end for
61: for 0 in Ll0 do
62: SuffixMDB j0=GenerateSuxMDB(0; l0; SuffixMDB j)




Algorithm 5 PrexDISPM(; l; baselevel; PrefixMDB j)
Subroutine: GeneratePrexMDB(0; l0; P refixMDB j)
Method:
1: ??? hashmapE
2: for list M in PrefixMDB j do
3: ??? listP
4: for ??????? in M do
5: tend???
6: for Ditem in ??????? do
7: interval = tstart   tend
8: Ihierarchy?????fIitemsg???
9: for Iitem in fIitemsg do
10:  = ??????Ditem+ (IitemDitem)
11: if  ????? baselevel ???????? baselevel ???
&&!P .contains((IitemDitem)) then






18: for  in Li do
19: if ? Prefix =  then




24: for (IitemDitem) in E do
25: 0 =  + (IitemDitem)
26: if !????&&Sup0  minsup[baselevel] then
27: l0 = l + 1
28: Ll0  0
29: end if
30: end for
31: for 0 in Ll0 do
32: PrefixMDB j0=GeneratePrexMDB(0; l0; P refixMDB j)
33: PrexDISPM(0; l0; baselevel; PrefixMDB j0)?????
34: end for
32 ? 3? ????
? 3.2??????????????????? F??????????????
???????????????DI-SufPrexSPM????????????3.2??
???????? ?????? 2.2??? 3??????????????????
?????0????????6??????????????????????80%?
70%?60%?50%?40%?30%?20%??????













????=40%????? hf1I0c1i?????=40%???? hf1I00c1i?????=40%: : :
???????????????????????? hfI0c1i?hf1I0c1i : : :?H2?
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(l   1)????????????????? (l   1)????????????











 DI-SufPrexSPM? 6-9??????? 5??????
































??????? Intel(R) Xeon(R) 3.07GHz?CPU? 12GB?????????Java ver-
sion? 1.7????OS? ubuntu 12.04????
4.1 ?????









Np Maximal Potentially large ??????



























38 ? 4? ????
(a) ????
(b) ??????





?????????????????????DI-PrexSPM ? DI-SufPrexSPM ??
???????????????????













40 ? 4? ????
(a) ????????????????
(b) ?????????????=0.5%???????
? 4.2: ??? 1???????????
4.2. ???? 41
4.2.2 ?????????????????????




? 4.3??????????????????????? 10? 20???? l0?l2?
????????? 4.4???????????????????????? 50000?
150000???? n0?n2?????????








44 ? 4? ????
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